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OCR (A) A-Level Physics
6.2 Electric Fields

Flashcards
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Define Electric Field
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Define Electric Field

A region of space in which charged particles
are subject to an electrostatic force.
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What shape of field do point charges
have?
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What shape of field do point charges have?

Radial fields.
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How can you model uniformly charged
spheres?
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How can you model uniformly charged spheres?

As a point charge at the centre of the sphere.
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What do field lines show?
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What do field lines show?

The path a positive test charge would take
when placed in an Electric Field.
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Which direction do the field lines point?
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Which direction do the field lines point?

Positive to negative — the lines always point

away from a positive charge and towards a
negative charge.
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What effect does distance have on the
strength of the electrostatic force?
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What effect does distance have on the strength of
the electrostatic force?

The greater the distance, the weaker the
force.
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How is the strength of an Electric Field
represented in a diagram?
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How is the strength of an Electric Field represented
in a diagram?

By how close together the field lines are — the
closer the lines, the stronger the field.
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Define Electric Field Strength
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Define Electric Field Strength

Force per unit charge on a positive test
charge placed in the field.
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What is the formula for Electric Field
Strength?
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What is the formula for Electric Field Strength?

E=F+Q
E = Electric Field strength (NC")
F = Force (N)
Q = Charge (C)
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What is Coulomb’s Law?
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What is Coulomb’s Law?

The force between any two point charges is
proportional to the product of their charges

and inversely proportional to the square of the

distance between them.
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What is the formula for the force

between two

point charges?

(Coulomb’s Law)
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What is the formula for the force between two
point charges? (Coulomb’s Law)
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Define permittivity
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Define permittivity

The ability of a material to transmit an Electric
Field (how easily the atoms become
polarised).
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What is the formula for the Electric Field
Strength of a point charge?
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What is the formula for the Electric Field Strength of
a point charge?

cnavge ortne pavticle (<) . .
“’“&” ) This can be derived
E: —_— using E = F + Q and
4T Eor
7 s the formula for force
point chavye
eormibivityof (COUlomb,S LaW)
onstrank) :

8.85%10't C*N~'m?
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Name some similarities between
Gravitational and Electric Fields
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Name some similarities between Gravitational and
Electric Fields

e Both follow the inverse square law for the force.

e Point masses and point charges both produce a radial field.
e Newton’s law and Coulomb’s law formulae for force are very

SI m I Iar: Cou\om\o’s Law- Newkon's Law
. . . lace dhawge

e Field strength is defined by | ﬁf"'&m&sﬂ N

. L T m, m

force per unit charge/mass. Feame e FeGxfas
different constant ot
pmporﬁono.udo\j
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Name some differences between
Gravitational and Electric Fields
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Name some differences between Gravitational and
Electric Fields
e Gravitational fields are always attractive, Electric Fields
can be attractive or repulsive (depending on the charge).
e The constants of proportionality in Newton’s Law and

Coulomb’s Law are different: Couloros Law: mpmffféi“'s Law
Wi Mmass
I__.-. prrt s F‘: Gx MiMe
—— - T
different constank of
proporionaiiin
- @ J
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What is the formula for the work done
when moving a charge in an Electric
Field?
40, J
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What is the formula for the work done when moving
a charge in an Electric Field?

Work done = Force x Distance moved
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Define potential at a point in an Electric
Field
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Define potential at a point in an Electric Field

The work done per unit charge in moving a
positive test charge from infinity to that point
in the Electric Field.
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What is the formula for the potential at a
point in an Electric Field?

10O
www.pmteducation Q@ @) PMTEducation (9DSG)



SSSSSSSSSSSSSSSSSSSSSSSSSS

What is the formula for the potential at a point in an
Electric Field?

V=W=+Q
V = Potential (V)
W = Work done in moving the particle (J)
k Q = Charge of the particle (C)
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What is the formula for the potential
between two parallel plates?
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What is the formula for the potential between two
parallel plates?

V=Exd
V = Potential (V)
E = Electric Field strength (NC")

d = distance between the plates (m)
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What is the formula for the capacitance
of a parallel plate capacitor?
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What is the formula for the capacitance of a parallel
plate capacitor?

Pormitivity
o} free space
Aved ok (g.35 k0 CN"w )

Hhe P\fne{s)

\4 A / o A
‘ - £0 67‘

ol

distonce between the plates (w)
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What can the motion of charged particles
in an Electric Field be modelled as?
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What can the motion of charged particles in an
Electric Field be modelled as?

Projectile motion: the two components of
velocity are independent of each other.

Velocity perpendicular to the field is not
affected, velocity parallel to the field is.
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How do you cal

component of velocity for a charged
particle in a uniform Electric Field?
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culate the parallel
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1.

2. Use a = F/m and F=Eq to calculate the acceleration of the

3. Substitute these values into V = u + at where u is the initial

SPMT
C LIV A

How do you calculate the parallel component of velocity for
a charged particle in a uniform Electric Field?

First, calculate the time the particle is in the field (using time
= distance/speed, where distance = length of charged
plates and speed = velocity perpendicular to the field).

particle while it is in the field (a = Eq/ m).

parallel velocity and V is the final parallel velocity.
G y,

O www.pmteducation Q@@ ) PMTEducation @O



SSSSSSSSSSSSSSSSSSSSSSS

What is the formula for the potential near
a point charge?
(Coulomb’s Law)
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What is the formula for the potential near a point
charge? (Coulomb’s Law)
/c\navge o} point Cnavge (¢)
— —disroance
\/ 4"“— oV anttm

permittivity

o} free spaLe

(8 §5%107 N )

J
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What does the force-distance graph for a
point/spherical charge look like?
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What does the force-distance graph for a
poipt/spherical charge look like?

Force is inversely
proportional to the
square of the
distance.

Force /N

RaAins /m )
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What does the area under a

force-distance graph for a point/spherical

charge represent?
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What does the area under a force-distance graph for
a point/spherical charge represent?

The work done
% AveQ = wovk done |n mOV|ng the
~ charge.
ROAins /m
- G y,
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What is the formula for electric potential
energy near a point charge?
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What is the formula for electric potential energy near
a point charge?

E=Vxq
E = electric potential energy (J)

V = potential (V)

g = charge of the point charge (C)
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What is the formula for the capacitance
of an isolated sphere?
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What is the formula for the capacitance of an
iIsolated sphere?
Isolated spheres can store charge, so technically they can

be classed as capacitors. Q

Using C = Q + V and the \/.—_4“_£Y& C:%
formula for V (in terms of a7 T
Coglomb s law), you can Q- Q i . 41]-2{?/%@?
derive the formula for 4TEY

capacitance:
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What is the formula for electric potential
energy near a point charge?
(Coulomb’s Law)
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What is the formula for electric potential energy near
a point charge? (Coulomb’s Law)
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